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whatever tools you may have at your command, and better tools will be found as you go 
along.  
 
~ Napoleon Hill 
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CHAPTER 1 – INTRODUCTION 
 
Since the beginning of time, man has had a fascination with light. From the caveman 
to the businessman, light impacts not only our ability to function, but also allows us to create 
specific experiences while at home or out on the town.  
Throughout history architects and designers have had an impact on how people view 
and experience spaces. Louis Isadore Kahn was one of the most influential architects in the 
world during the second half of the twentieth century. He was considered a philosopher in  
 
residence, a charismatic thinker who had a reverence for materials, light and humanistic 
values. The work 
he completed at 
the Indian Institute 
of Management 
(Figure 1), the 
Phillips Eexter  
Academy Library 
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Figure 7: S.C. Johnson & Son Inc’s Great Workroom designed by Frank 
Lloyd Wright 
 (Figure 2) and the National Capital of Bangladesh Prayer Hall (Figure 3) demonstrate the 
value he placed on the interaction of light within and through spaces. Other great architects 
have made significant contributions to building design by taking into account the viewers 
 
 
 
 
 
 
 experience inside the building. 
Some of these architects and 
designers include Tadao Ando 
(Figure 4), Pier Luigi Nervi 
(Figure 5), Eero Saarien (Figure 
6), and Frank Lloyd Wright 
(Figure7).  
These architects have paved the way for today’s designers and have helped to 
demonstrate that lighting design impacts how people experience a space. Restaurants are a 
key revenue building space, and the way in which architects and designers create these 
spaces for their clients will impact people’s daily lives as well as the lives of the guests who 
Figure 6: Kresge Chapel, Massachusetts Institute of Technology 
designed by Eero Saarien 
Figure 5: Institut du Monde 
Arabe designed by Pier 
Luigi Nervi 
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frequent them. Restaurant owners realize that lighting design impacts their guests, but must 
determine how to design spaces to create a specific experience for their guests. 
 
 
Purpose of Study 
 
There is a need within the hospitality community for a study to be done that looks at 
the correlation between lighting design and comfort levels within a restaurant setting. The 
goal of this thesis is to provide a case study to the design community that will offer data in 
regards to incorporating a specific lighting design within the design matrix of a restaurant. 
Having a comprehensive lighting design that allows the clientele to be comfortable and at 
ease within a space should be a key focus for restaurant owners.  
The purpose of this study is to see how lighting design within a restaurant affects a 
guest’s experience throughout the meal. This study will look at how the color of the overall 
lighting - from cool to warm - impacts a guest’s comfort level from the beginning of the meal 
to its completion. This initial investigation will provide design professionals with data that 
raises the question of the role of color and lighting design within a restaurant setting as well 
as assist them with their design process in order to provide a beneficial and economically 
viable restaurant design for their clients.  
 
 
Scope of Study 
The scope of this research thesis is to complete a study on the effect of modeling with 
luminance within a restaurant environment to discover if there is a correlation between the 
lighting environment and a guest’s comfort level. This study created a restaurant 
environment within the atrium of the Oakwood Road Community Center in Ames, Iowa. 
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Twenty-five participants from within the Ames community participated in the experiment. 
The participants were served a meal and asked to fill out surveys at the beginning, middle, 
and end of the meal that inquired about their dining experience. 
The methods used to achieve this study were based on thorough research of the topic 
of lighting design according to the information that is currently available. Once the research 
was collected and summarized, this experiment was conducted to discover a guest’s 
preferences to a specific type of ambiance created with intentional lighting design. The 
surveys asked specific questions about the dining experience throughout the meal, as well as 
how the lighting design affects enjoyment and comfort levels.  
The expected outcomes of this study will be a benefit to the design community. They 
will offer entrepreneurs within the hospitality field an opportunity to develop a more 
comprehensive building design. Also, restaurant owners will be able to have a more 
economically friendly design that attracts loyal clientele as well as offering their guests a 
more comfortable dining experience at their restaurant.  
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CHAPTER 2 – LITERATURE REVIEW 
The literature review discusses the concept of modeling spaces with light. This 
includes lighting concepts for theatrical lighting design as well as the effect lighting has on a 
viewer’s emotions. The literature review also describes how light interacts within 
architectural spaces including specific lighting design recommendations for a restaurant 
environment. In addition, there a discussion about the correlation between emotions and 
light, and how lighting design affects a guest’s overall dining experience at a restaurant.   
 
 
Modeling Spaces with Light 
The process of adding light to a feature within a space is delicate, and requires special 
guidelines for creating quality, illuminated environments. The overall design and lighting of 
an object or space is crucial because “objects in the space receive that ambient light, and 
acquire a given brightness by their color and texture as compared with their background. Any 
additional, specialized light cast on them alters their luminance and changes their brightness 
relationships as perceived against the spatial envelope and among their compositional 
relationships with objects nearby” (Michel, 192). Lou Michel, a professor of architecture and 
urban design at the University of Kansas, addresses the idea of tenebrism in the book Light: 
the Shape of Space – Designing with Space and Light. Tenebrism is the “method of 
spotlighting a figure to dramatize its presence against darker surroundings” (Michel, 192). 
The most expressive way to attract visual attention is brightly contrasting forms in a dim 
environment. The objects that are illuminated will often appear to be the sources of light 
rather than the recipients. This idea of contrasting allows a guest to see the space in a 
different light (Michel, 192).  
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Using light to model spaces is important when creating varieties of illumination. 
Modeling with light assists with the discrimination of form, thus it is essential for seeing. 
Also, modeling is an essential part of the environment because it plays upon the emotions. 
The intuitive designer appreciates these facts and considers the interaction of light with the 
specific materials used when designing a space (Phillips, 50). Within a restaurant, a guest 
wants to be engaged in the space and have his attention captured. This idea has become even 
more important with the onset of themed dining establishments. “Customers may seek a 
dining experience totally different from home, and the atmosphere may do more to attract 
them than the food itself” (Ryn, 26).  
 
 
Interaction of Light with Architecture 
The interaction of light with architectural elements is vital for the perception of the 
viewer. If a space is not well illuminated the viewer is not able to fully function within that 
area. Lou Michel discusses the relationship between architectural space and light in regards 
to vision. He states, “Light in all its varieties manifests the shapes, locations, colors, textures, 
and reflections of surfaces in the physical world that are sent as messages to the brain…each 
new daily experience is synthesized in the ongoing learning process that conditions people’s 
awareness of their surroundings, from clarity to clutter and from visual comfort to visual 
disturbance” (Michel, 8). An interesting point that Michel states is that in object perception, 
the process of viewing a form requires the edges and outlines to be seen first and then the 
surfaces are scanned by the eye within the outer contours. This fact is important because in 
the visual process it relates to all people, not just designers.(Michel, 8).  
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When a person is viewing a space, the different surfaces are perceived as a 
continuous gradient. The gradient can be interrupted by shadow, shape, or color patterns that 
are lying on the plane of the surface. This creates edges that are perceived as changes in the 
reflectance or brightness. An example of this would be reflected sunlight in bright patches 
and shadows, cast on the floor by an overhead truss work or by the patterns of the sash from 
a window pane (Michel, 11).  
Another important point that Michel discusses within the architectural environment is 
the simultaneous contrast effect. This effect creates chaos because of the juxtaposition of 
light and dark surfaces created by natural or electrical illumination. He states, “The 
introduction of any surface at a brightness level intermediate between two extremes of 
contrast, either by splaying or any other means, lessens the impact of simultaneous contrast 
by creating a softer transition for the eye” (Michel, 14). When a designer is creating a space, 
it is important to think carefully about Michel’s principles. Then the designer will be able to 
create the best possible experience for a viewer within that designed space.  
If architectural features are not illuminated properly, a viewer is not able to experience 
the designed space to the fullest. Derek Phillips introduces the idea of proper lighting design 
in his book Lighting: in Architectural Design. He addresses the lighting problem from two 
different aspects, the lighting function and the architectural function. The lighting function is 
a physiological problem that must be addressed practically rather than emotionally or 
intellectually. It includes: 
 Identifying the purpose of the building or space 
 Size 
 Standard of visual comfort 
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 Times of day the space is in use 
 Required illumination levels 
 Distribution of light for adequate performance 
 Choice of illuminant 
 Amount of permissible/desirable distraction 
 Contrast of lighting equipment and its background 
 General contrast throughout the space between task and general surroundings 
(Phillips, 17) 
The architectural function is more complicated because the issues involved are complex 
and vary with human need and activity. There are different physical considerations of the 
building program to consider as well as the emotional and intellectual requirements of the 
users for that space. Phillips states, “Even when the broad principles outlined in the lighting 
function are satisfied, and they may be satisfied in many cases with ease, the nature of the 
architectural solution, which will evolve from the combination of two functions, will be 
varied by human thought. There is no likelihood that man will long be satisfied with 
‘standard’ solutions to a given program” (Phillips, 17). The emotional and intellectual 
considerations include the appearance of the lighting equipment itself as well as the 
appearance of the whole building when illuminated. Both natural and artificial lighting will 
determine the visual impact of a whole building. A viewer experiences the building at all 
levels of consciousness. Thus, it is difficult to distinguish between what is experienced 
emotionally and what is experienced intellectually (Phillips, 20). 
When a guest is engaging in an environment within a restaurant, other aspects contribute 
to the experience besides lighting. Among these are menu options, staff, waiter, and building 
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layout and organization. But lighting plays a significant role in a guests overall experience 
because it creates a specific ambience desired by the restaurant owner and designer. This 
ambience allows the guest to have a unique experience that he or she may not be able to find 
anywhere else. Egon Schirmbeck presents lighting design basics within a restaurant setting in 
his book Restaurant: Architecture and Ambience. For individual tables, higher levels of well-
balanced lighting are usually desired because they allow for a strong sense of well-being and 
security. Another factor that affects lighting design is the materials and finishes being used 
within the space. Depending on which material is used for finishes, individual sources of 
light can be reflected, which will increase the intensity without a need for additional light 
sources (Schirmbeck, 42).  
Lighting fixtures can also be used to create separate areas without the use of architectural 
elements. Such fixtures can create fluid boarders and an adequate sense of being undisturbed 
(Schirmbeck, 42).  However, the shape and the style of the fixture is vital. Using a fixture 
that does not match the style of the restaurant can cause disunity and destroy the effect the 
designer was trying to create. Though styled light fixtures can be more expensive than basic 
ones, it is strategic for the theme of the restaurant to be complete throughout. This is 
especially important for high-end or theatrical restaurants.  
 
 
Theatrical Lighting Design 
With indoor theatrical lighting it is important to emulate the natural highlights and 
shadows that are normally created by the sun or the reflection of the sun on the moon. When 
these shadows and highlights are not used, the human eye will “sense the incongruity, 
attempt to correct it in the mind and eventually tire and lose interest in viewing the object” 
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(Sternke, 1). When the mind loses interest in viewing an object it will move on to other 
objects in order to be refreshed.  During a theatrical production this shifting of attention can 
also affect the audio contact between the performers and the audience. Therefore, when 
creating the lighting design in a theatrical setting, modeling the actors with light is very 
important because it helps to keep the viewer interested. In Theatrical Design and 
Production, Michael Gillette discusses the fundamental effects that different directions of 
light can have on the audience: 
 Front Light: By itself it gives a very flat quality to a performer/actor, although it is 
good for illuminating the actor’s eyes. 
 
 
 Diagonal Front Light: Adds slight dimensionality to the actor while maintaining 
quality face light. 
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 Side Light: Reveals the dimensionality of the actor. When side light is completed on 
both sides it will produce adequate, though shadowy visibility. 
 
 
 Back Light: Highlights the actor’s head and shoulders. It also can be used to separate 
the actor from the background. 
 
 
 Diagonal Back Light: Similar to side light in that it reveals the dimensionality of the 
actor as well as separates him from the background. 
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 Down Light: Very dramatic but not very good at illuminating an actor’s face. 
 
 
 Up Light: Reverses the position of the shadows and can be used to create a “moment 
of horror.” 
 
 
It is important to be aware of these lighting concepts when thinking through 
designing/creating interiors with different lighting implements. First, because these concepts 
allow the designer to see how different lighting scenarios affect the object being illuminated. 
And second, because they allow the designer to think through how the viewer will experience 
the illuminated object. 
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Experience Economy 
The aesthetic values of a space play a major role in how a consumer experiences that 
environment. Aesthetic experience can be defined as the “sensitive selection or appreciate of 
formal, expressive, or symbolic qualities of the product or environment, providing non- 
Table 1. 4E Strategies with Small Business Experience Examples (Fiore and Niehm, 3) 
 
instrumental benefits that result in pleasure or satisfaction” (Fiore, 3). There are three aspects 
of the aesthetic experience that affect the individual: the body, the mind, and the soul. 
“Pleasure comes from stimulating the senses of the body, arousing or expressing the feelings 
of the soul, and activating the thought processes of the mind” (Fiore, 10).  
 
 
4E Strategy 
 
 
Description 
 
Active-Passive 
Involvement 
 
Absorption-
Immersion 
Small Business 
Experience 
Examples 
Educational 
Experience 
Consumer increases 
skills and 
knowledge through 
absorbing 
information 
presented in an 
interactive way 
Consumer actively 
participates through 
interactive 
engagement of 
one’s mind and/or 
body 
Consumer absorbs 
the business 
offerings 
Bakery enables a 
customer to learn 
about the 
production of 
ornately decorated 
cookies by 
watching and trying 
decoration 
techniques. 
Esthetic Experience Consumer enjoys 
just being in a 
sensory-rich 
environment 
Consumer passively 
appreciates and 
does not 
measurably alter the 
nature of the 
environment 
Consumer is 
immersed in or 
surrounded by the 
environment 
Victorian garden of 
a B&B enraptures 
guests with colors, 
scents, and textures 
Entertainment 
Experience 
Consumer’s 
attention is 
occupied by the 
business offering 
Consumer passively 
observes activities 
and/or 
performances of 
others 
Consume is 
absorbed, but is not 
part of the activities 
and/or 
performances  
Local farmers draw 
spectators/tourists 
through sponsored 
piglet races at a 
town festival 
Escapist Experience Consumer is an 
active actor or 
participant who 
shapes events 
Consumer actively 
participates in 
events or activities 
Consumer is 
immersed in an 
actual or virtual 
environment  
Café enables local 
residents to be 
‘guest chefs’ for an 
evening, creating 
their signature dish 
for clientele  
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Lighting makes a significant contribution to a viewer’s experiences. The idea of an 
“experience economy” comes from Ann M. Fiore and Linda Niehm’s journal article, 
Experience Economy Strategies: Adding Value to Small Rural Businesses. The U.S. has 
entered an experience economy in which a customer no longer solely wants a product or a 
good, but also an overall experience accompanying the service that is provided. This allows 
business owners to differentiate their offerings from their competitors, which increases 
performance and profitability.  
There are four types of consumer experiences specified in Fiore’s article: educational, 
esthetic, entertainment, and escapist. These experiences vary in “terms of active-passive 
involvement to absorption-immersion dimensions that intersect to produce quadrants” (Fiore 
and Niehm, 2). Table 1. displays how these experience strategies can be implemented within 
a small business experience.  
 
 
Experience and Consumer’s Emotions 
Lighting can play a significant role in a consumer’s emotional response to a fixed 
environment. A study completed by Nam-Kyu Park and Cheryl A. Farr looks at the effect 
lighting has on consumers’ emotions and behavioral intentions within a retail environment. 
The purpose of this study is to examine the effect color quality within a retail setting has on 
consumers’ emotional states, behavioral intentions, and perceptions. The results of the study 
show that “consumers are aroused and pleased by certain lighting effects and that cultural 
differences influence perceptions as well as the behavioral intentions of ‘approach-avoid’ in a 
retail environment” (Park, 17).  
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Madeline E. Pullman and Michael A. Gross explored the relationship between 
different service elements that are designed to create enhanced experience and customer 
loyalty in their journal article, Welcome to Your Experience: Where You Can Check Out 
Anytime You’d Like, But You Can Never Leave. Their article includes a quote from Ian 
Schrager that expresses a consumer’s desire to have an emotional experience: 
“I want the experience of staying at one of my hotels to be more like seeing a great 
movie, reading a wonderful book, or watching a memorable play – not just a place to 
sleep, but a place where you feel an honest, emotional connection – where you feel 
like you are an integral part of the story unfolding around you – because you are” 
(Pullman, 215).  
Engaging in an experience involves progression over time, anticipation, emotional 
involvement, and some sort of uniqueness that allows it to stand out from the ordinary. It also 
needs to reach some sort of completion. An experience can be defined as occurring 
“whenever a company intentionally uses services as the stage and goods as props to engage 
an individual” (Pine, 11) Essentially, experiences are memorable. Pullman states, “an 
experience occurs when a customer has any sensation or knowledge acquisition resulting 
from some level of interaction with different elements of a context created by a service 
provider. Successful experiences are those that the customer finds unique, memorable and 
sustainable over time, would want to repeat and build upon, and enthusiastically promotes 
via word of mouth” (Pullman, 216).  
It is vital to provide the right kind of environment and setting for the desired customer 
experiences to emerge (Schmidt, 60) and the lighting design significantly adds to the guest’s 
overall experience. B.H. Schmidt develops the idea of experiential marketing is his book, 
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Experiential Marketing: A Framework for Managing Customer Experiences. Within the 
Experiential Marketing Framework there are five types of customer experiences: sense, feel, 
think, act, and relate. The goal for sense marketing is to create a sensory experience through 
sound, touch, taste, and smell. Feel marketing appeals to the customers’ inner feelings and 
emotions with the goal of creating affective experiences that range from “mildly positive 
moods linked to brand (e.g. for a noninvolving, nondurable grocery brand or service or 
industrial product) to strong emotions of joy and pride (e.g. for a consumer durable, 
technology, or social marketing campaign)” (Schmidt, 66). Within think marketing, the goal 
is to appeal to the intellect “with the objective of creating cognitive, problem-solving 
experiences that engage customers creatively” (Schmidt, 67). The goal of act marketing is to 
affect bodily experiences, lifestyles, and interactions. Lastly, relate marketing includes 
aspects from the other four types but in addition, act goes beyond the “individual’s personal, 
private feelings, thus adding to ‘individual experiences’ and relating the individual to his or 
her self, other people, or cultures” (Schmidt, 68). 
 
 
Correlation of Emotions and Light 
When architects and designers are creating a space, they must consider the emotional 
experience that the viewer is going to have when engaging in that area. “The subject of 
emotion is one that architects cannot qualify with the clarity of the psychologist, and yet the 
architect is responsible in his art for the creation of the environment” (Phillips, 45).  
Within a restaurant environment, the physical act of eating is the same, but the variety 
of methods used in order to meet the emotional needs of each individual is infinitely varied. 
Raj Arora and Joe Singer, both pursuing a Ph.D at the University of Missouri-Kansas City, 
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conducted a study titled Cognitive and Affective Service Marketing Strategies for Fine 
Dining Restaurant Managers. In this study they explored the relationship between the 
emotional experiences, attitudes, satisfaction and intentions of the customer in the context of 
a fine dining establishment. They found that people choose to dine at a particular restaurant 
for cognitive reasons which includes the quality of food and service as well as the location. 
But those same people may also choose to patronize a restaurant for emotional reasons, such 
as the excitement or enjoyment that they experience while dining at that establishment 
(Arora, 52). “Interest and enjoyment appeared to be strong emotions aroused during the fine 
dining experience…” (Arora, 57). Thus, restaurant owners and managers need to influence 
their guest’s attitudes and intentions. By bringing drama to the table, playing up the flavor of 
the menu items, and thinking about the overall presentation, they can awaken the consumer’s 
enjoyment and satisfaction while dining at their restaurant (Arora, 59).  By appealing to their 
customers on an emotional level, owners will be able to facilitate customer loyalty and thus 
encourage repeat business.  
 
 
Lighting Design within a Restaurant 
Within a restaurant environment, customers should be able to experience excitement, 
pleasure, and a sense of personal well-being. A dining establishment should be able to 
provide both physical and culinary services.  Traditionally, restaurants were chosen solely by 
food quality and price (Ryn, 26).  
“But after years of ‘fast-track’ eating, the baby boomer generation is now seeking a 
‘connoisseur experience’ when dining out. They are seeking a ‘time-using’ (a social-
emotional experience) rather than ‘time-saving’ (eat on the run) philosophy when it 
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comes to dining. Being better educated  and knowledgeable about proper diet and the 
importance of ingredients, fine dining customers expect a quality experience of fine 
cuisine artistically presented to create a ‘wow factor’ through dazzling improvisation” 
(Arora, 51).  
Proper lighting plays a key role in creating that “wow factor”, but it is often 
overlooked. Within a restaurant, good lighting is essential in order for a guest to view the 
food in its best possible light.  In the journal Nation’s Restaurant News, Foster Frable Jr. 
discusses this idea further in his article, Choose Quality, Not Quantity, for Foodservice 
Lighting. He states that the color temperature of the lighting relates directly to the accurate 
color of the food. Unfortunately, the quality of the color accuracy becomes more costly the 
truer it is. “The most common and cheapest tubes are those with the poorest color rendition, 
and therein lies a dilemma for lighting specifiers. Since the high-quality, color-corrected 
fluorescent lamps can be from three to five times the cost of the lowest generic lamps, they 
are often replaced with cheaper bulbs, diminishing the light quality and color rendition” 
(Frable, 1).  
However, the cost of light fixtures should not be a deterrent to quality lighting design. 
In the journal Restaurants and Institutions, Brendan McNully states within his article, 
Illuminating Ideas, that  
“The craft of lighting a dining room is part theatre and part magic show. The way a 
foodservice operation is lit leaves a significant impression on diners. When it works, 
they don’t consciously think about it. When it doesn’t work, customers won’t return 
and may not even understand why” (McNully, 1). 
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A designer from a California based company states, “I like to picture a light hanging 
over a card table. In a restaurant, each table should have its own atmosphere. It enhances the 
presentation of the food, and with the table as the focus, you don’t feel the people behind 
you” (McNully, 1). This idea of creating smaller spaces within a bigger space is one of the 
goals of lighting design within a restaurant. Since customers are paying for a certain type of 
experience the owner must invest in this aspect of the design process. Michael Whiteman, a 
leading restaurant consultant states, “You need light that bounces off walls, that creates 
contrast, highlights, and sparkle, and light that creates a general warm glow. Most people 
can’t afford it; most people don’t recognize it; most people don’t deal with it” (Dorf, 50). 
Another reason why lighting is such a crucial element within restaurant design is 
because incorrect lighting can prevent the effectiveness of all other elements (Baraban, 47). 
Regina S. Baraban discusses this further in Successful Restaurant Design by stating that the 
mood of a space is created by its illumination. The lighting design can make a “space feel 
expansive or intimate, subdued or exciting, friendly or hostile, quiet or full of electrifying 
energy” (Baraban, 47).  In his book, Restaurants that Work: Case Studies of the Best in the 
Industry, Martin E. Dorf states “People are phototropic and are drawn to the light in a space 
more than any other feature, and we form our impressions of a restaurant based on our 
emotional and metaphorical responses to the color, brightness, and shape of the light in the 
room” (Dorf, 49). By adding high drama and exuberance to a space, the quality of light can 
stimulate our senses or it can create a soothing, relaxed, and comfortable feel (Dorf, 49). 
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Effect of Lighting Design on a Guest’s Experience 
One of the goals of a restaurant owner is to facilitate repeat business. Leaders within 
the business world state that it costs significantly more to attract new customers than to retain 
current customers.  Therefore, it is more profitable to invest time and money in satisfying the 
needs and emotions of the current clientele (Mohsin, 51). “Nearly 43% of all restaurant 
customers say they take into account not just the food, but all aspects of a dining experience 
when determining if a restaurant is a good value, according to R&I’s New American Diner 
survey” (Gale, 1). By providing a unique experience for their guests, restaurants will be able 
to charge a premium for what they offer. Jeneanne Rae, an adjunct professor of marketing at 
Georgetown University’s McDonald School of Business, states that “customers gladly will 
pay more for an experience that is not only functionally but also emotionally rewarding” 
(Gale, 2).  
Kisang Ryn, a doctor of philosophy at Kansas State University, conducted a study 
titled DINESCAPE, Emotions and Behavioral Intentions in Upscale Restaurants. The 
purpose of the study was to “develop a DINESCAPE scale for the upscale restaurant context 
and to build a conceptual framework of how the DINESCAPE might influence customers’ 
emotional states and, in turn, how those emotions affect behavioral intentions” (Ryn, 5). One 
of the six factors included in the DINESCAPE survey was lighting. The results demonstrated 
that lighting could influence customers’ feelings. The findings also indicated that the “facility 
aesthetics, ambience, and social factors could significantly affect customers’ pleasure or 
arousal. The pleasure and arousal could significantly influence their intended behavior, such 
as revisit, positive word-of-mouth , length of stay, and expenditure at the restaurant” (Ryn, 
158).  
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In his study, Ryn discussed the value of the Mehrabian-Russell Model, which 
proposes a valuable theoretical model that studies the effects of the surrounding environment 
on human behavior. The application of this model facilitates the process of predicting and 
understanding the effects of environmental changes on human behavior (Ryn, 22). This 
model encompasses three elements - stimulus taxonomy, a set of intervening variables, and a 
set of responses. Based on the surrounding environment, an approach or avoidance behavior 
results because of how an individual responds emotionally. Three emotional states result 
from the approach-avoidance behavior: pleasure, arousal, and dominance. The extent to 
which a person feels happy, pleased, satisfied, or content is considered the pleasure-
displeasure dimension. The arousal dimension distinguishes from low (relaxed, bored, or 
sleepy) to high (stimulated, excited, or aroused) levels. The dominance dimension relates to 
the degree the individual feels dominate (influential, in control, or important) or submissive 
(compliant, passive, or lacking control).  The approach/avoidance aspect of the model 
presents the idea that approach behaviors are seen as a positive response to the environment. 
Likewise avoidance behavior is considered a negative response (Ryn, 23). 
                  
         Figure 8: Mehrabian-Russell Model (Ryn, 23) 
 
The Mehrabian-Russel model considers all consumer responses to be related to 
approach or avoidance behaviors. There are four aspects than can be appropriate to describe 
behaviors within an upscale restaurant environment. These include:  
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“(1) a desire physically to stay in (approach) or to get out (avoid) of the environment; 
(2) a desire or willingness to look around and to explore the environment (approach) 
versus a tendency to avoid moving through or interacting with the environment or a 
tendency to remain inanimate in the environment (avoidance); (3) a desire or 
willingness to communicate with others in the environment (approach) as opposed to 
a tendency to avoid interacting with others or to ignore communication attempts from 
others (avoidance); and (4) the degree of enhancement (approach) or hindrance 
(avoidance) of performance and satisfaction with tack performance” (Ryn, 44). 
When designing a restaurant environment, “the effect of the physical environment on 
consumer behavior related to services such as hotels, restaurants, healthcare, and leisure also 
have been well documented in the service literature” (Ryn, 25). Thus, architects and 
designers need to fully consider how that environment is going to come together as a whole 
concise unit with a goal of manipulating each individual customer’s emotional experience. 
Research shows that there is a correlation between lighting level preferences, individual 
emotional responses, and approach-avoidance behaviors (Ryn, 36). R.A. Baron showed in the 
book Lighting as a Source of Positive Affect that guests in low levels of lighting have a more 
positive experience than those in high levels of lighting. In the Indian Journal of Clinical 
Psychology, K. Kumari found in his research of Effects of Anxiety on Closure Affect 
Disappearance Threshold that “higher levels of illumination are associated with increased 
physiological arousal” (Ryn 37).  
Kisang Ryn’s research also demonstrated that more intimate conversation happens 
under a softer light. Under a harsher light only general conversations occur. In addition, 
environments where the lighting design harmonizes with the furniture and accessories are 
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perceived to be more pleasant than environments where lighting is not harmonious with all 
the other elements in the space (Ryn, 37). “The type of lighting in an environment could 
directly influence an individual’s perception of the definition and quality of the space, 
influence of his/her awareness of physical, emotional, psychological, and spiritual aspects of 
the space” (Ryn, 37).  
 
 
Conclusions 
Based on the findings presented in this literature, lighting design plays a significant 
role within a high-end dining establishment and all factors must be considered when 
designing a restaurant. In order for a complete and comprehensive dining experience to occur 
it is vital for a restaurant owner to fully consider the lighting design presented by the 
architect or designer. It is clear that the architecture of a space will be more fully enhanced 
by using different lighting implements and techniques.  
When a guest is visiting a restaurant his goal, whether he is conscious of it or not, is 
to experience excitement, pleasure, and a sense of personal well-being throughout his dining 
experience. A restaurant should be able to provide those feelings with physical and culinary 
services. Restaurant owners and managers are able to influence their guest’s attitudes and 
intentions by bringing drama to the table, playing up the flavor of menu items, and the 
overall presentation of those items. Without these key factors being included in the finished 
product, the customer will not be fully engaged within that environment, and may decide not 
to visit that establishment in the future. Thus, it is profitable to invest time and money in 
satisfying the needs and emotions of the clientele that currently patronize the restaurant.  
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Based on the literature review it would be valuable to complete a study on the effect 
of modeling with luminance within a restaurant environment to discover if there is a 
correlation between the lighting environment and a guest’s comfort level. If this study were 
conducted, how could the lighting design be created in order to see if there was an affect on 
the guests? Would the guests notice a difference in the lighting design or would there be too 
many additional variables that would affect their experience? How can the experiment be 
conducted in order to create a specific environment that could try and control potential 
additional variables? 
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CHAPTER 3 – METHODOLOGY 
 
Oakwood Road Community Center Restaurant Proposed Experiment 
The goal of the Oakwood Road Community Center Restaurant Experiment is to see if 
restaurant patrons sub-consciously notice a difference in the lighting design of an area as it 
slowly changes throughout a meal. The guest should not notice the actual changes since they 
will be gradual, but they should notice the effect of the change. The hypothesis of the study is 
that lighting makes a significant contribution on how a guest experiences a space. In order to 
study this relationship, the research project created an environment where a specific number 
of guests could enjoy a meal with their friend or acquaintance where at the same time the 
color temperature of the space was changing from a cool color temperature to a warm color 
temperature. At three specific time frames each guest is given a survey that asks them 
questions about their dining experience up to that point. Based on their responses, the data 
was analyzed to see if there were specific attributes of the space that significantly affected 
their dining experience more than other aspects.  
If the lighting design at the beginning of the meal is a cool (blue) color temperature 
and throughout the meal it changes to a warm (red) color temperature then the guests may 
find their dining experience more enjoyable and relaxing toward the end of the meal with 
warm color temperature rather than at the beginning of the meal with the cooler color 
temperature because of the feelings and comfort levels that can be experienced with different 
color temperatures.  
The reason for creating a restaurant environment in an auditorium, rather than using a 
previously existing location, is to eliminate possible issues with the final results based on 
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inconsistencies with the time, location, and participants. With everything in the room 
constant except for the lighting, there can be no preconceived notions associated with the 
restaurant environment. Also, there should be no issue with what time the guest frequents the 
restaurant or day of the week.  By having a one-time restaurant environment all the elements 
within the environment are controllable and will be the same throughout the experiment, 
except for the lighting. Since the lighting will be the only element to change during the 
guests stay, the data results should be more accurate. Lastly, with a controlled study group, 
there should be no issues with the variety of guests that can participate in the study.  
The participants in this study are from a variety of age groups and income levels. The 
sample group was chosen based on their age, educational background, marital status, sex and 
availability. These sampling group factors were included because it allowed for a controlled 
group of subjects from a variety of backgrounds.  
The setup for the experiment included a configuration of small and large circular 
tables as well as rectangular tables, all receiving chairs (See Appendix G and H). The guests 
sat at tables for two, four, or six. By having the guests arranged in a variety of ways, each 
person’s experience will be different from the person seated next to him or her. Also, 
relaxing music played quietly in the background which helped to create the appropriate 
ambience. The lighting design for the restaurant began at the start of the meal with a cool 
color (blue). As the meal progressed the lighting color changed from cool (blue) to warm 
(red). This process was very gradual so that the guests will not consciously notice the lighting 
change until it is complete. 
The location of the experiment was at Oakwood Road Community Center in Ames, 
Iowa. The experiment took approximately one hour. Twenty-five subjects participated in the 
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experiment. They included a variety of age groups from the community of Ames, Iowa. The 
subjects were either be asked to participate directly (See Appendix B) or were solicited 
through the posting of an announcement flyer (See Appendix A) in the College of Design, 
ISU library, Cy-Ride bus stop, and Lebaron Hall on Iowa State University’s campus. Once 
the subjects agreed to participate they were asked to read and sign the Informed Consent 
Document before the start of the experiment. 
The procedure for the Oakwood Road Community Center Restaurant Experiment 
began with Jim Trenberth setting up the initial lighting design and Amy Ciani setting up the 
restaurant environment. The restaurant environment had tables set with tablecloths, cloth 
napkins, glasses, plates, bowls, silverware, salt/pepper shakers, vases, tea candles, and match 
boxes (See Appendix F). There also was two easels with artwork stationed behind the tables 
to help create a wall barrier from the rest of the auditorium. The windows were blacked out 
to help create a more intimate interior space. Also, there was classical music playing in the 
background, comprised of string quartets and piano compositions. 
The guests were greeted and then asked to fill out a consent form, which was be sent 
to each participant before the day of the experiment in order for them to look over and read 
thoroughly. The guests were shown to their assigned seats. The Before-Meal survey (See 
Appendix K) was handed out once they were seated. The servers then brought the guests 
beverages and salad. The servers then brought out bread and chili. A Mid-Meal survey was 
distributed at this time (See Appendix L). Once the surveys were filled out, they were 
collected. The servers then brought out the dessert. At this point the After-Meal survey was 
distributed (See Appendix M). Once each guest had fully completed answering the questions 
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presented in the survey, the surveys were collected. After filling out the survey there was a 
few announcements and then the guests were free to leave. 
Two servers assisted with the experiment as well as two food preparers. The sole role 
of the servers was to serve the guests. They did not interact with the participants in regards to 
the survey questions. The servers offered each guest the beverage options before the meal. 
Then they brought out the salad. Once each guest had completed the salad, the salad plates 
were collected and the chili and bread were brought out. Once the participants were finished 
with their food, the bowls were cleared away and the dessert brought out. The food that was 
served during the experiment was be salad, bread, chili and cheesecake. The beverages were 
be water, lemonade, or coffee. 
The role of Amy Ciani throughout this experiment was to act as hostess by 
welcoming the guests and showing them to their assigned locations within the restaurant. She 
asked them to fill out the Before-Meal survey while they are waiting. After the soup and 
bread are served, she distributed the Mid-Meal survey. Throughout the meal, she took 
pictures with a Nikon D40 Digital SLR camera set up on a tripod to capture how the light 
changes throughout the meal (See Timeline in Chapter 4). After the dessert portion of the 
meal was served, she distributed the After-Meal survey. The role of Jim Trenberth during the 
experiment was to perform the lighting design changes (See Appendix J). The beginning of 
the meal began with a cool, blue color filter displayed on the north facing wall of the facility. 
The lighting slowly changed from the cool to warm-cool, red-blue, by the middle of the meal. 
By the end of the meal, the color filter was almost completely warm red. Then after the final 
survey was completed the red color filters were removed and the lighting returned to its 
original state. Jim did not interact with the guests during the experiment. 
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Nora Ladjahasan, an assistant scientist with the Institute for Design Research & 
Outreach at Iowa State University, initially looked at the proposed survey questions. After 
feedback from her and members of the POS Committee, graduate students within the interior 
design program acted as trial subjects to verify the survey questions were clear and precise.  
 
 
Oakwood Road Community Center Restaurant Actual Experiment 
Once the experiment was performed, a few of the details changed. The experiment 
took longer than planned, extending to approximately one and a half hours. Also some of the 
participants stayed up to a half an hour after the experiment was completed and the guests 
were told they were free to leave. Of the twenty five participants, four were within the age 
range of eighteen to twenty-five. Six participants were within the age range of twenty-five to 
thirty-five, two from thirty-six to forty-five, seven from forty-six to fifty-five, and six were 
within the fifty-six and over category. It was originally anticipated that there would be a 
more even percentage of participants from within the defined age groupings. 
Another factor different than planned was that the windows were not able to be 
completely blacked out. Since the experiment began at 6:00pm in the spring time, there was 
still a noticeable amount of light entering into the building; however towards the latter half of 
the evening this was no longer an issue. 
 
 
Donation Process 
Funding was required for this experiment. Iowa State University was not able to offer 
scholarships or grant money to support this research project; therefore the process of asking 
for donation requests in exchange for advertising began. Eighteen different businesses within 
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the Ames and Story City communities were asked to assist with this project (See Appendix 
C). The different businesses were initially called and spoken to about the desired item. A 
business letter was then either mailed or e-mailed to each business listing the specifics of the 
experiment and the donation request.  
In exchange for the donation, each business received advertising stating the business 
name, address, and what was provided by them (See Appendix E). This advertising was 
incorporated into entrance signage as well as indicated at the end of each survey. Also, 
during the announcement time each business was again thanked for its assistance. During the 
announcement time, the volunteers were also thanked for their help in making the experiment 
possible. 
 
Analysis 
 
 The methods of analysis that were used to look at and compare the results were 
comparing different variable’s mean values in order to see if there was a significant 
difference in the results from the beginning of the meal to the end of the meal. This analysis 
was done by creating a variety of tables and graphs that compared these values. Also, the 
statistical computer program SPSS (Statistical Package for the Social Sciences) from IBM 
was used to assist with the analysis of the significance levels of the different variables that 
were analyzed.  
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CHAPTER 4 – EXPERIMENT 
This section will show the complete timeline of the experiment and how the lighting 
changed from the beginning to the end of the meal.  
*Note: the participant’s faces have been blurred out for confidentiality purposes. 
 
 
Overall Timeline 
Throughout the process of the experiment pictures were taken every three to five 
minutes to demonstrate how the lighting design changed. An overall timeline of the evening 
is shown below. 
Overall Timeline of Research Study 
 From 5:50pm – 6:15 guests were greeted and seated. The last guests arrived at 6:15 
 5:50 - 6:00pm guests signed consent forms and filled out Before-Meal Survey 
 Salad at 6:15pm 
 Bread and Chili at 6:25-6:30pm 
 Mid-Meal Survey distributed at 6:30pm 
 Dessert and the After-Meal Survey at 7:00pm 
 After-Meal Surveys collected at 7:25pm 
 Announcements at 7:30pm 
 
 
Lighting Changes Timeline 
The specific timeline of the lighting changes that occurred throughout the restaurant 
experiment is shown below. A series of images were taken and then converted into 
panoramic images in order more easily view the entire/complete space.  
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Lighting design at 6:05pm 
 
Before-Meal Survey was distributed during this time period. 
 
 
Lighting design at 6:10pm 
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Lighting design at 6:15pm 
 
 
 
Lighting design at 6:20pm 
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Lighting design at 6:25pm 
 
 
 
 
Lighting design at 6:30pm 
 
Mid-Meal Survey was distributed during this time period. 
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Lighting design at 6:35pm 
 
 
 
Lighting design at 6:40pm 
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Lighting design at 6:45pm 
 
 
 
Lighting design at 6:48pm 
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Lighting design at 6:45pm 
 
 
 
Lighting design at 6:48pm 
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Lighting design at 6:51pm 
 
 
 
Lighting design at 6:54pm 
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Lighting design at 6:57pm 
 
 
 
Lighting design at 7:00pm 
 
After-Meal Survey was distributed during this time period. 
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Lighting design at 7:05pm 
 
 
 
Lighting design at 7:10pm 
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Lighting design at 7:15pm 
 
 
 
Lighting design at 7:20pm 
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Lighting design at 7:25pm 
 
 
 
Lighting design at 7:30pm 
 
 
Completion of Oakwood Road Community Center Restaurant experiment. 
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CHAPTER 5 – DATA RESULTS 
The mean value results for the data acquired during the Oakwood Road Community 
Center Restaurant Experiment are listed in Tables 2 and 3 below. The values range from 5 
being the most positive response to 1 being the most negative response. The mean values are 
shown in Table 2 for the Before-Meal survey responses to the Mid-Meal survey responses for 
the respective questions. The graphs shown below also help to demonstrate the positive 
increase in the mean values for the Before-Meal and Mid-Meal surveys.  
 
 
Table 2 Analysis 
Table 2 shows that there was a positive increase in the mean value from the Before-
Meal survey to the Mid-Meal survey. The factor that changed the most was in question 
number 3. That particular question addressed the issue of the five senses being engaged 
throughout the meal. The increase is most likely due to the simple fact that the bread and 
chili had been served by the time of the Mid-Meal survey. Thus all of the participant’s senses 
were fully engaged.  
Three other factors that changed significantly were in questions 1, 7, and 8. Those 
questions addressed the comfort level and body temperature of the participant. These are 
important factors to notice since they were a key component of the hypothesis. As the 
lighting design was the only element to change during the meal, from a blue color to a blue-
red color, a feeling of warmth occurred and comfort was increased as the color was altered. 
The next two factors that show a noticeably positive increase are in questions 2 and 9. 
These questions addressed the maneuverability around the space and the overall dining 
experience. The increase in value change for maneuverability may be contributed to the 
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participants actually using the space more. This may include leaving the auditorium to use 
the restroom or repositioning themselves during the meal. The overall dining experience 
aspect can be contributed to a variety of factors that include dining guest/s, food, music,  
 
lighting, seating location, service, and overall ambience of the restaurant space.  
In question number 4, there was a noticeable difference in the participant’s sense of 
ease as the meal progressed. Question number 6 showed the same increase value for how 
relaxed the participant felt within the environment. The increase in the participant’s sense of 
ease within the space could be attributed to a variety of variables. These include lighting, 
Table 2. Before - Meal and Mid-Meal Comparison of Mean Value Changes 
Blue 
Lighting 
Blue-Red 
Lighting 
Survey Question 
Before Meal
Mean Value 
Mid Meal 
Mean Value 
Mean Value 
Difference 
1. Do you feel comfortable within this space? 4.16 4.44 0.28 
2. Are you able to maneuver around the space 
   comfortably? 4.2 4.4 0.2 
3. Do you feel like all of your senses are  
    engaged while experiencing the atmosphere 
   of the environment? 4 4.36 0.36 
4. Would you say you feel at ease within the  
    atmosphere of the restaurant environment? 4.36 4.52 0.16 
5. Are you able to communicate comfortably  
    with your dinner guest and/or server? 4.68 4.8 0.12 
6. Are you relaxed within the space? 4.2 4.36 0.16 
7. Would you say you feel warm or at a  
    comfortable body temperature? 3.84 4.12 0.28 
8. Would you say you feel cold or at an  
     uncomfortable body temperature? 3.64 3.92 0.28 
9. How would you rate your overall dining  
    experience thus far? 4.28 4.48 0.2 
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service, dining guests, overall ambience of the space, and the idea that the longer a person 
occupies a space, the more comfortable they become.  
Question number 5 showed the smallest amount of positve change. This question 
asked if the participants were able to communicate comfortably with their dinner guests. 
Since the noise level of the music did not change as the meal progressed, this positive change 
may be due to either a decrease in the ambient noise around them or to an increased comfort 
level that allowed the participants to communicate more freely with their dinner guest/s.  
 
 
Table 3 Analysis 
Table 3 shows the mean values for the After-Meal survey responses. The value levels 
are the same as within Table 2, with 5 being the most positive response and 1 being the most 
negative response. Questions 8 and 4 showed the highest mean value in the areas of overall 
dining experience and enjoyment. These factors are very important when considering the 
overall appeal and attraction that a restaurant owner or designer would like a restaurant 
environment to have.  
Question number 12 addressed the participant’s level of involvement within the meal. 
This considers the participant’s overall “escapist experience,” which is defined as the 
consumer being an active participant who shapes events. The fact that this is a significant 
factor for the participants is valuable for the restaurant owner and designer. They must 
understand the level of engagement that a guest desires to have while dining at a restaurant. 
The relaxation level from question 3 and the engagement of the guest’s hearing in 
question 16 also showed high mean values. These factors are important to guests, and are 
further supported in Table 2 which shows that the mean value between the Before-Meal and 
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Figure 9: Questions 1 Response Change From Before-
Meal to Mid-Meal Surveys  
Figure 10: Questions 2 Response Change From Before-
Meal to Mid-Meal Surveys  
Figure 11: Questions 3 Response Change From Before-
Meal to Mid-Meal Surveys  
Figure 12: Questions 4 Response Change From Before-
Meal to Mid-Meal Surveys  
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Figure 13: Questions 5 Response Change From Before-
Meal to Mid-Meal Surveys  
Figure 14: Questions 6 Response Change From Before-
Meal to Mid-Meal Surveys  
Figure 15: Questions 7 Response Change From Before-
Meal to Mid-Meal Surveys  
Figure 16: Questions 8 Response Change From Before-
Meal to Mid-Meal Surveys  
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Figure 17: Questions 9 Response Change From Before-
Meal to Mid-Meal Surveys  
 the Mid-Meal survey responses demonstrated a positive increase from the beginning of the 
meal to the middle.  
Other questions that received a high mean value were 11, 12, and 18. The factors 
considered by these questions included the guest’s level of participation during the 
experiment, whether their sense of taste was 
engaged, and if and how their attention was 
occupied throughout the meal. Questions 2, 
4, 6, and 9 all received a mean value of just 
above 4. This shows that the factors of 
comfort level, active participation, sense of 
ease, and relaxation were not as important 
for the participants, thus the participants 
were not able to make as strong of a 
statement, compared to other factors that 
received a higher mean value. 
One of the goals of the experiment was that the participants would not notice a 
change in the lighting throughout the meal. Question 22 shows that the participants only 
noticed a slight difference in the lighting change as the meal progressed. Another important 
point to notice is that in question 1, the participants did not strongly state that they felt a 
noticeable change in their comfort level throughout the meal; however in questions 2 and 4, 
One of the goals of the experiment was that the participants would not notice a 
change in the lighting throughout the meal. Question 22 shows that the participants only 
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Table 3. After-Meal Survey Mean Value Responses  
Question Number 
Mean 
Value 
1.      Did you feel a noticeable change in your comfort level  
        throughout the meal? 3.44 
2.     Would you say you feel more at ease now within the space,  
        or when you were first seated? 4.08 
3.     Would you say your dining experience throughout the  
        meal was relaxing? 4.36 
4.     Did you become more relaxed as the meal progressed? 4.04 
5.     Were you uncomfortable within the dining environment? 2.56 
6.     Would you say you feel warm or at a comfortable body temperature? 4.16 
7.     Would you say you feel cold or at an uncomfortable body temperature? 3.92 
8.     Was your dining experience enjoyable? 4.52 
9.     Did you actively participate through the engagement of your  
       mind and/or body (was it an educational experience)? 4.12 
11.    Was your attention occupied throughout the meal? 4.28 
12.    Would you say you were an active participant within the experiment? 4.4 
13.    Did you notice your body temperature change throughout the meal? 3.16 
14.    How would you rate your overall dining experience? 4.56 
15.    Would you say your sense of sight has been engaged by the  
        atmosphere of the restaurant? 3.92 
16.    Would you say your sense of hearing has been engaged by the  
         atmosphere of the restaurant? 4.36 
17.    Would you say your sense of touch has been engaged by the  
        atmosphere of the restaurant? 3.36 
18.    Would you say your sense of taste has been engaged by the 
         atmosphere of the restaurant? 4.32 
19.    Would you say your sense of smell has been engaged by the  
         atmosphere of the restaurant? 3.64 
21.    Do you think the lighting affected your different senses throughout  
         the meal? 3.36 
22.    Did you visibly notice the lighting change throughout your meal? 3.56 
 
felt a noticeable change in their comfort level throughout the meal; however in questions 2 
and 4, the participants made a solid statement that they felt more at ease and became more 
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relaxed as the meal progressed. This demonstrates that by asking the participants specific 
questions about their experience, their responses will give a more accurate reading of their 
true restaurant experience. Additionally, the remainder of questions shows a relatively low 
response from the participants one way or the other. Thus these factors need to be more fully 
investigated in order to see what role they truly play in a restaurant setting. 
 
 
Mean Value Comparisons for Varying Factors 
The following tables look at different variables within the Oakwood Road 
Community Center Restaurant Experiment. These variables include men and women, table 
size, participant location, whether the participant was facing the wall, and whether the 
participant was facing the balcony lighting. These variables were chosen to be evaluated 
because they were measured during the experiment through the different survey questions as 
well as evaluating the floor and lighting plan. 
The first variable analyzed is the mean values of men to women responses. Table 4 
shows the results of the Before-Meal Survey. Table 5 shows the mean values of the men’s to 
women’s response in the Mid-Meal Survey as well as showing the difference between the 
values. Table 6 incorporates the mean values from Tables 4 and 5 to show how the mean 
values compare from the Before-Meal to the Mid-Meal survey responses. Each of these 
tables also shows the differences in the mean values. The data shows that the women gave 
significantly more positive feedback then the men for every question.  
The next variable analyzed is the varying table sizes. This variable is important to 
consider because the participant’s experience during the meal might have been affected by 
their ease of movement while at the table, as well as by the number of guests dining with 
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them. The table size options were large round, small round, and rectangular. Tables 7 and 8 
show the responses based on table size. In Table 9 the difference in the mean values shows 
little significant change in the responses from the Before-Meal to the Mid-Meal survey from 
guests who sat at a large round table, with the exception of questions 2 and 8. Question 2 
showed an increase of .43 which can most likely be contributed to the participants 
maneuvering around the space in between the time the Before-Meal survey was collected and 
the Mid-Meal survey was distributed. Question 8 showed an increase of .29 which most 
likely was not impacted by the table size. Responses from the small round tables show a 
significant increase in questions 3 and 4, and a partial increase of .33 from questions 7 and 9. 
Lastly, the difference in the mean value based on responses from the rectangular tables was 
significant for questions 1 and 8, but only partially significant for questions 2, 6, 7, and 9. 
The location of the tables during the experiment is another important variable to 
consider.  The locations for the tables were the edge of the stage, on the stage towards the 
back, or on the floor. Table 10 shows the mean values for the Before-Meal survey responses  
while Table 11 shows the Mid-Meal survey responses. Table 12 compares the mean values 
from the Before-Meal to Mid-Meal responses from the survey questions. Table 12 shows   
that there was quite a variety in responses at the different locations. The most significant 
change was from question number 3 that asked about their level of ease while at the 
restaurant. It showed a value of .83 for the mean value difference for being on the stage. The 
lowest response for question number 3 was from the participants seated at the edge of the 
stage.  
Another variable addressed was whether the participant was facing the white north 
wall or facing out towards the auditorium. A few comments were made by participants 
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stating that they were uncomfortable facing the white wall. This information is further 
analyzed in Table 15.When considering this variable some of the participants were 
positioned in such a way they were looking towards the other participants. This position was 
categorized by the “facing atrium” column. Tables 13 and 14 are organized in the same way 
as the other mean values tables discussed previously. Table 15 compares the two mean 
values of the wall location from the Before-Meal to the Mid-Meal survey. The data shows 
that there was an increase of .44 in the mean value from questions 7 and 9 if the participants 
were facing the wall. However, if the participants were facing the atrium there was a much 
more significant increase overall in the mean values in questions 1, 2, 3, and 8. 
The last variable addressed is if the participant was facing the lighting positioned in 
the balcony. A few comments were made by participants that the lighting affected their 
experience. This information can be further analyzed in Table 18 as well as in Appendix N-P. 
Tables 16, 17 and 18 are organized in the same way as the other mean values tables discussed 
previously. Table 18’s mean variable differences show that there were very significant 
differences in the Before-Meal to the Mid-Meal survey responses when the participant was 
facing the balcony. Questions 1, 3, and 6 show the most drastic increases but questions 4, 8, 
and 9 also show an increase that should be noted. When the participants were facing away 
from the balcony, the increase was not nearly as significant. The highest increases were with 
questions 2, 7, and 8. It is interesting to note from question number 6 that there was no 
change from the Before-Meal to the Mid-Meal survey response when the participant was 
facing away from the balcony; however, when the participant was facing towards the balcony 
there was an increase in perceived relaxation of .67. 
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Cross-Tab Statistics 
 Cross-tab statistics is the process of creating a contingency table from the multivariate 
frequency distribution of statistical variables. The data collected during this experiment was 
analyzed using a statistical program called PASW 18 Statistics, which was formally known 
as SPSS. Using this program the data was cross-tab analyzed and a few of the variables 
showed significance levels of .01 or less, which is discussed below. However, the rest of the 
variables did not have a significance level of .01 or less, thus there is not a relationship 
between the variables studied and the results observed. 
When looking at question number 2, which asked if the participant was able to 
maneuver around the space comfortably, the location of the tables is significant in the before-
meal survey. Table 19 shows the significance level of the Before-Meal survey for the 
location of the participant and the respective participant to question number 2. The 
approximate significance level was between .003 and .004. This value might have occurred 
because of the direct correlation between where the participant was seated compared to his or 
her ability to move around the space comfortably.   
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In the Mid-Meal survey, question number 3 asked the participant if all of their senses 
were engaged. This is significant when looking at the table size and location. Table 20 shows 
the significance level of the Mid-Meal survey for the table size in regards to question number 
3. The approximate significance level is between .002 and .004. This significance might have 
occurred due to the correlation between the table size and the participants’ senses being 
engaged during this the meal.  
Table 21 shows the significance level of the Mid-Meal survey for the location in 
regards to question number 3. The approximate significance level is .01. This significance 
might have occurred due to the correlation between the location and the participants’ senses 
being engaged during this the meal.  
Question number 6 in the Mid-Meal survey asked is the participant was relaxed 
within the space. This also shows a significance level when looking at table size. Table 22 
shows the significance of the Mid-Meal survey for the table size in regards to question 
number 6. The approximate significance level is between .001 and .003. This significance 
might have occurred due to the correlation between the table size and the level of relaxation 
of the participants within the space.  
 
Overall Data Summaries 
The following tables show the overall data summaries for the twenty five participants 
from the Oakwood Road Community Center restaurant experiment. Each table shows how 
many responses each question received from each participant during the meal. The five 
columns within the table range from very satisfied or comfortable, to not very satisfied or 
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comfortable. The specific data from the tables was taken directly from each survey and then 
calculated into the respective table. 
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CHAPTER 6 – RESULTS AND DISCUSSION 
 
 This experiment provided a better understanding of how guests within a restaurant 
experience a space. By understanding the guest’s response to the  size of table, table location, 
cuisine selection, lighting design, music selection as well as many other factors designers, 
researchers and restaurant owners will be able to cater to their guest’s needs and desires. 
 Also, this study provided a variety of topics that could be used for future study. For 
example: How can music selection during a meal affect the guest’s experience? Will the 
guest be inclined to dine longer at the restaurant establishment if their experience is 
memorable? How can the lighting design be incorporated to create a very specific positive 
experience? 
 The guests during this experiment overall had a very enjoyable time. There were a 
few people who did not find their overall dining experience to be a positive one. This was 
mostly due to the size of their table and to where they were located during the meal. If this 
experiment was more realistic to an actual dining setting and the guests did not know they 
were a part of an experiment till the end of the meal where they were asked to voluntarily 
answer a few questions about their dining experience, would they have a more positive or 
negative experience?  
   
 
Assumptions 
The assumptions made during the experiment process were that the participants 
would give honest and accurate answers to the survey questions. It was also assumed that the 
participants would, to the best of their ability, take the time to think through what their 
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experience had been throughout the meal. Another assumption was that the time of day as 
well as amount of light that would be entering the building would not make a significant 
impact on the participants or their experience while dining. ADA issues were not considered 
while setting up the experiment.  
Setting up table and chairs on a stage without appropriate access for people with 
disabilities would not be appropriate for a “real” restaurant. It was assumed that there would 
be no issue with the location the participant was assigned to sit as well as if the participant 
was facing a wall or looking out into the rest of the auditorium. A wall barrier of two easels 
covered in black fabric had artwork positioned on them to help create a more intimate space. 
It was assumed that the participants would realize this goal and not notice the large space in 
which the restaurant was set-up.  
Lastly, the music selection was played with an iPod connected to the sound booth. It 
was assumed there would be no issue with the 2-3 second silence between changing from one 
song to another. Overall the assumptions made throughout this process were either not 
controllable or did not make a significant negative difference. 
 
 
Limitations 
There were a variety of limitations associated with this experiment. If the experiment 
had been conducted after sunset the guests would have been more affected by the impact of 
the lighting design and its’ changes throughout the meal. Also since the large windows 
allowed excess light to enter into the space, it would have been more valuable to have fully 
blacked them out with either cloth or black foam core. The size of the facility was another 
issue. It was a rather large space and even with the assistance of the art work creating a 
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partial wall, the guests were still distracted by the excess space. If the experiment were to be 
conducted again, either a smaller space should be used, or black sheets should be hung to 
create a more enclosed and intimate space. 
Another issue with the facility was the location of the guests. The original floor plan 
was designed so that the guests would have the existing track lighting for their overhead 
light. However, the track lighting was just over the stage, which led to a few seating issues. 
Some of the tables were placed on the stage which allowed a handful of participants to be 
close to the edge of the stage. This created a safety issue and concern for a few of the guests 
as they felt like they were going to fall off the stage. In the future, additional lighting 
implements could be incorporated so all of the tables and chairs would be on the same plane.  
Lastly, the lighting design that was created on the north facing wall posed a few 
problems. Some of the guests had the light from the balcony shining on their faces or in their 
peripheral vision. This caused an issue with their comfort level throughout the meal as well 
as a distraction for their dinner guest/s. Layers of light were used to create a comfortable 
environment for the guests. This layering of light would have been much more thorough and 
effective if more overhead lighting could have been used. But due to the limitations of the 
facility, this was not possible. A different facility with the kind of needed capabilities would 
have made a positive impact to the experiment. 
 
 
Further Studies 
Based on the experiment completed during this research study, it would be valuable 
to further pursue some of the aspects that were not looked at within this study. Based on the 
feedback received from almost every participant, music played a key role in their overall 
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dining experience. The music truly helped create the desired ambience. Without its rhythmic 
tempos and compositions, the experiment would have not been as successful because the 
participants would have been distracted by the music selection. 
Since the only factor that was changed throughout the experiment was the color of the 
lighting, it would be interesting to see what effect other colors - yellow, green, purple – 
would have on the guest’s dining experience. Also, what if the location of the guests was 
changed? A few comments were made about where the guest was sitting, whether he or she 
was facing a white wall or looking out into the open atrium. How would their experience 
change if the participants were seated in the middle or at the edge of the seating plan for the 
experiment?  
Lastly, the guests also made comments on the temperature. How could this factor be 
manipulated to see at what temperature the guest’s best responded? Developing an 
experiment that solely looked at how the temperature of a space affected the comfort level of 
guests would be very valuable for restaurant owners and designers in order to learn the best 
location for an HVAC system for heat and/or air supply and return. 
 
 
Conclusions 
A close examination of the stunning work completed by architects and designers 
throughout history shows the value that quality lighting design plays within an environment. 
The lighting design experiment completed at the Oakwood Road Community Center played a 
valuable role within the business, design, and research communities because it looked at how 
the lighting color, from blue to red, could affect a guest within a restaurant setting at a 
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subconscious level. The data collected shows a variety of information about how guests 
experience a restaurant environment.  
Their experience ranges from truly enjoying their tables guest/s, cuisine, server, table 
location, table size, music selection, and overall ambience of the space to have a few issues 
with some of the atmosphere factors. In future studies, some of these negative issues can be 
addressed and most likely removed from the guest’s overall dining experience. 
The stated hypothesis was that lighting makes a significant contribution on how a 
guest experiences a space. In order to study this relationship, the research project created an 
environment where a specific number of guests could enjoy a meal with their friend or 
acquaintance where at the same time the color temperature of the space was changing from a 
cool color temperature to a warm color temperature. The hypothesis was supported in terms 
that the lighting design within the restaurant setting added to the guest’s overall dining 
experience.  
By comparing the mean values of men and women, table size, participant location, 
participant facing the wall, and participant facing the balcony, researchers can gain valuable 
information about a guest’s dining experience within a controlled environment. Also, this 
study allows designers and restaurant owners to have a better understanding of what guest’s 
would like to experience while dining at a restaurant. 
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APPENDIX A – RECRUITING FLYER 
 
 
 
 
 
 
We need YOU for a 
Restaurant Experiment!! 
 
 
 
 
Who:  Amy Ciani, a graduate student in interior design, will be conducting a restaurant 
experiment in association with Iowa State University Department of Art & Design and 
Department of Theater. 
 
What:  A restaurant will be set-up and your role would be as a guest within the restaurant. 
You would be asked to fill out three surveys. One survey will be distributed at the 
beginning, middle, and end of the meal. The questions will be based on your 
experience while in the restaurant environment. 
 
For the when and where, speak with Amy Ciani 
 
Why:  Volunteer to participate in an experiment that analyzes the restaurant environment. 
 
Compensation: Soup, salad, and dessert 
 
If you are interested in assisting with this experiment please contact Amy Ciani at 515-XXX-
XXXX or ananymous@iastate.edu. 
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APPENDIX B – RECRUITING SCRIPT 
Oakwood Road Community Center Restaurant Experiment 
Conducted by Amy Ciani in association with Iowa State University Department of Art & Design and 
Department of Theater 
 
 
Word-of-Mouth Script 
 
Hello, my name is Amy Ciani and I am a graduate student in interior design at Iowa State 
University. I am going to be conducting an experiment that analyzes the restaurant 
environment. The experiment is in association with the Department of Art & Design and 
Department of Theater.  
The experiment will be conducted at Oakwood Road Community Center at 2400 Oakwood 
Road in Ames, Iowa. A restaurant set will be in the auditorium and your role would be as a 
guest within the restaurant. You would be asked to fill out three surveys. One survey will be 
filled out at the beginning, middle, and end of the meal. In return for being a participant in 
the experiment, the meal is complimentary. 
On March 26, 2010 from 6-7pm the experiment will be conducted and I would like you to 
participate. Your participation is voluntary so you are under no obligation to be a part of the 
experiment. Is this something you are willing to do? If so, I need you to read through and 
sign a consent form. 
Thank you and I will be sending out a reminder email. Could I please have your email 
address? 
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APPENDIX C – BUSINESS DONATION REQUEST TEMPLATE 
Amy Ciani 
Address 
Ames, Iowa 50014 
Phone 
 
March 15, 2010 
 
Attn: LuAnne 
Iowa State University Catering 
Address 
Ames, IA 50010 
Phone 
 
  
Dear LuAnne, 
 
 Being a graduate student in interior design at Iowa State University, I am organizing an 
experiment for my thesis which will involve a restaurant environment set up at Oakwood 
Road Community Center. There will be 25 participants from within the Ames Community 
and it will be held on Friday, March 26, 2010. 
 
 The participants will be dining at this restaurant and I am planning on serving bread, soup, 
salad, and dessert. The participants will be filling out a survey at the beginning, middle and 
end of the meal that ask questions about their dining experience. The goal of my experiment 
is to see the effect (if any) lighting design has on guest’s experience while dining. 
 
 
I would like to see if ISU Catering would be interested in donating enough soup for 25 
people in exchange for advertising. The advertising would involve a sign hung at the 
entrance of the facility as well as add a note of thanks to the participating restaurants that 
helped make the meal possible at the end of the survey. 
 
Thank you for your consideration and I look forward to speaking with you soon. 
 
  
Sincerely, 
Amy Ciani 
 
Interior Design Graduate Student, Iowa State University 
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APPENDIX D – BUDGET 
ORCC Restaurant Experiment Budget 
*Note: Figures are based on estimated cost if items were not donated 
Item Quantity Cost 
Facility Fee Day Use  $                       100.00  
Tables 8  $                         48.00  
Chairs 25  $                         31.25  
Artwork 2  $                         80.00  
Printing Signage  $                           5.00  
Flowers 8 Center Pieces  $                         17.00  
Coffee 1 lb  $                           9.00  
Lemonade 18 oz  $                           6.00  
Salad 6  $                           8.00  
Croutons 1  $                           2.00  
Dressing 1  $                           2.00  
Roma Tomatoes 2  $                           5.00  
Bread 5  $                         10.00  
Chili 200 oz  $                       125.00  
Cheesecake 25  $                       125.00  
        
   Total  $                       573.25  
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APPENDIX E – ENTRANCE SIGNAGE 
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APPENDIX F – SET-UP  
 
 
Balcony lighting equipment set-up 
*Note: Several images were pieced together to make this panoramic image. Space is not curved. 
 
 
     
ORCC Facility      Entrance to ORCC 
 
 
     
Main Doors      Entrance Signage 
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Hallway to atrium     Hallway to atrium 
 
 
   
Experiment set-up in atrium    Consent form table 
 
 
      
Hostess podium     Observer seating 
 
 
 
 
 
 
 
 
 
 
72 
 
 
   
Tables 1      Tables 2 
 
   
Large round table      Small round table  
 
 
 
   
Rectangular table     Table setting  
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Centerpiece      Tea candle with match box 
 
       
Art piece 1    Art piece 2    Sound booth 
 
 
   
Balcony lighting 1     Balcony lighting 2 
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Equipment 1    Equipment 2    Equipment 3 
 
 
      
Equipment 4      Equipment 5 
 
 
 
View of set-up from center of stage 
*Note: Several images were pieced together to make this panoramic image. Space is not curved. 
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View of set-up from balcony 
*Note: Several images were piececd together to make this panoramic image. Space is not curved. 
 
 
 
 
View of set-up with lighting before participants arrived 
*Note: Several images were pieced together to make this panoramic image 
** All photos taken by Amy Ciani 
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APPENDIX G – PROPOSED FLOOR PLAN *See Appendix F for set-up of space 
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APPENDIX H – ACTUAL FLOOR PLAN *See Appendix F for set-up of space 
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APPENDIX I – PARTICIPANTS LOCATION 
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APPENDIX J – BEFORE-MEAL SURVEY QUESTIONS  
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APPENDIX K – MID-MEAL SURVEY QUESTIONS  
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APPENDIX L – AFTER-MEAL SURVEY QUESTIONS  
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APPENDIX M – BEFORE MEAL SURVEY COMMENTS  
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APPENDIX N – MID-MEAL SURVEY COMMENTS  
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APPENDIX O – AFTER-MEAL SURVEY COMMENTS  
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APPENDIX P – RAW DATA OF BEFORE-MEAL SURVEY RESPONSES  
  
102 
 
 
103 
 
 
104 
 
APPENDIX Q – RAW DATA OF MID-MEAL SURVEY RESPONSES  
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APPENDIX R – RAW DATA OF AFTER-MEAL SURVEY RESPONSES  
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APPENDIX S - MEAN VALUE COMPARISON OF TABLE LOCATION 
111 
 
 
112 
 
APPENDIX T - MEAN VALUE COMPARISON OF PARTICIPANT LOCATION 
113 
 
 
114 
 
APPENDIX U - MEAN VALUE COMPARISON OF PARTICIPANT LOCATION 
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APPENDIX V - MEAN VALUE COMPARISON OF PARTICIPANT LOCATION 
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APPENDIX W - MEAN VALUE COMPARISON OF PARTICIPANT LOCATION 
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APPENDIX X – DEFINITION OF TERMS  
This section was obtained from Dictionary.com and Merriam-Webster.com. 
Ambiance:  The special atmosphere or mood created by a particular environment. 
Architect: (1) A person who engages in the profession of architecture. (2) A person 
professionally engaged in the design of certain large constructions other than 
buildings and the like 
Business:  A person, partnership, or corporation engaged in commerce, manufacturing, 
or a service; profit-seeking enterprise or concern. 
 
Color:  The quality of an object or substance with respect to light reflected by the 
object, usually determined visually by measurement of hue, saturation, and 
brightness of the reflected light; saturation or chroma; hue. 
 
Designer:  One that designs: as (1) One who creates and often executes plans for a 
project or structure (2) One that creates and manufactures a new product or 
design; especially : one who designs and manufactures high-fashion clothing. 
 
Distribution: Placement, location, arrangement, or disposition. 
Economic: Of or relating to the production, development, and management of material 
wealth, as of a country, household, or business enterprise. 
 
Educational  
Experience: Consumer increases skills and knowledge through absorbing information  
presented in an interactive way. 
 
Emotion: An affective state of consciousness in which joy, sorrow, fear, hate, or the  
like, is experienced, as distinguished from cognitive and volitional states of 
consciousness. 
 
Entertainment  
Experience: Consumer’s attention is occupied by the business offering. 
  
 
Entrepreneurs: A person who organizes and manages any enterprise, esp. a business, usually 
with considerable initiative and risk. 
 
Escapist  
Experience: Consumer is an active actor or participant who shapes events. 
 
Esthetic 
121 
 
 
 
Experience: Consumer enjoys just being in a sensory-rich environment. 
 
Experiment: A test, trial, or tentative procedure; an act or operation for the purpose of 
Discovering something unknown or of testing a principle, supposition, etc. 
 
Guidelines: Any guide or indication of a future course of action. 
 
Highlight: The area of most intense light on a represented form, as in a painting or  
photograph. 
 
Hospitality: Includes hotels, resorts, restaurants, cruise ships, nightclubs/lounges, and spas. 
Intensity: Vividness of hue; degree of difference from a gray of the same lightness or 
brightness. 
 
Luminance: The quantitative measure of brightness of a light source or an illuminated 
surface, Equal to luminous flux per unit solid angle emitted per unit projected 
area of the source or surface. 
 
Modeling: To give shape or form to; the treatment of volume, as the turning of a form, in 
sculpture; the technique of rendering the illusion of volume on a two-
dimensional surface by shading. 
 
Movement: The act or an instance of moving; a change in place or position. Can be static 
or changing. 
 
Preferences: That which is preferred; choice; a practical advantage given to one over 
others. 
 
Repeat: To do, experience, or produce again. 
Restaurant: An establishment where meals are served to customers. 
Shadow: (1) A dark figure or image cast on the ground or some surface by a body 
intercepting light. (2) Shade or comparative darkness, as in an area.  
Study: Research or a detailed examination and analysis of a subject, phenomenon, 
etc. 
 
Tenebrism:  The method of spotlighting a figure to dramatize its presence against darker 
surroundings. 
 
Theatrical: Of or pertaining to the theater or dramatic presentations. 
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